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[»S»] 
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§?S?I] KOH.Ghung Geun 
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S^SPI] PYl.SeungHo 
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[^31 KR 
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PlgfiS] 20 £ 29,000 a 

42 S 42,000 €1 

[¥<y^^ssi 03 os! 

[£JA^?£] 47 m 1,613,000 Si 

refill 1,684,000 si 

[SVAHWl 1. Qot AH . gAi|AH(£2)_1g 
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-& l^^r 2# Tfl RTPCRapid Thermal Processing) *H}-SH SlM^S} <8 «W 

^7fl*}^ 0iSF(0xidation Induced Stacking Fault)2f ^1^1 #4i^#-§-^ ^ti^ ^% 
±.A <3<*»-8: n o] n] £ zl 2^1 ^^^» ^f-^S 

*l ^ ^-£1 ^^\7]) *\)°]f>}JL no]z]o) s^oflA^ o^^^v ^o^M 

i3}o}^ sj^ ^(Device Active Zone)-i- *§^a}7]3L, 5Etr ^-t- ^^(^3. <3^H^ 

-£hL^#i-4 ^3. W^CBulk Stacking FaultH ^1 5. ^£1- 7>*1_£^- # 

M]-t- tHe^ (Internal Getter ing) ^-tflsHzJ ^ o}i}. o] £ ^ ^ 

H ^#^^-(Bulk Stacking Fault )^ ^£ ^3 °lt^ ^7] 

^TH^r $M*1^ ^tJ" 7>>1 £^7HH 2^^1 ^#711 43 

£ 8 

OiSF ^, iLol^., ^3. ^#^^-(Bulk Stacking Fault), ^V^##, <g^e} 
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SIM^ ^ =l ^lS H o Vl ^ {Silicon wafer and method of fabricating the same} 



A. 

£ 3£r 0iSF(0xidation Induced Stacking Fault) ^(Ring)3f OiSF c]^H(Disk)^l ^efl 

£ 5^ OiSF tl±3 B3H^(Disk Trace)!- 7>^^ ^) o] 5^ ofl cfl^V ^ 
£ 6£- Jiojc^ ^6\) ^7fl^ OiSF ^(Ring)4 OiSF ^3(Disk)£) ^ 

£ 8^ ^*HH 4^ *Ms|ofl rfl^V ^3. ^#^f-(Bulk Stacking 

Fault)^ ^JE HS.^* 7fl^^o.s. q-Bl-^ £.^o]cf. 

-E 9^r .ti>^-2]tr ^HH 2^7j] ^ ^^5^ (Rapid Thermal 

Processing; RTP) S^ltr -£^^4. 

57-4 



1020030062283 °AA- 2003/11/20 

£ 10£r ^\<AM n}€- S^Rr H o^# 3.^*8 (Modeling)* 

5L ll^r £ ^Al^ofl t^ef afls^ 31 o] ^ ^ ^ ^^^^-( bu lk stacking 

fault) U-E* iL^^r ZLEflsolrf. 

S. 12^ ^|o]3j| O-S^-BiS] T^ofl >4=. BMDCBulk Micro-Defect) ^£1 £ 
Alt!- neflHolcf. 

5. 13^r ^a^H nj-gj. 3Ms]<£| BMD(Bulk Micro-Defect )# J± 

3E. 14^ 3H5i] f^o S H E ]o] ^^ofl = t^(Delta) [0i]» ZL5flH^14. 
E. 15^ 31 o] sl o.^.w-e^ tJeH BMDCBulk Micro-Defect) zl 

-£ 16^ $IM3| ^41 o.5.«. E ^ 7^ ^ ofl ^f€- ^1¥E ^(DZ)S1 S.^l*V 

^.Efl^olcf. 

£ 17^ # ^Hi nJ-sM 3Hs]£| XRT(X-ray Topography) ^ 

*r» M-EfvH AV^olcf. 

£ 18^ ^^1 ^^HHl trf^. *Je]s ^H^-fr ^11^*1-71 31 tr ^3** ^*}7l ^ 

<£^Sl ^Jl Jfg.6fl ^> 

V: alM^l-el^l eg 03 (vacancy rich region) 
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I: ^^(interstitial rich region) 

V-Pure: «fl°l ^]-tt-°1 °m (vacancy pure region) 

I-Pure: ^l^iB|^-^o] ^^(interstitial pure region) 



<24> ^ ^ ^ ZL ^S^^l ^ ^Ml^Tll^ $)H3J]<>1 i 

^oflAi o^^^j. ^ol 7 >xl ^*>7fl ol^-^o] ^tij-oj^ ^ ^(Device Active Zone)^- 
^ ^ Jl , 2E*r 3) °1 ^ ^-<f ^(^£3. ^H^r *§_EL ^^(Bulk 

Stacking Fault )°1 Qo]*^^^ *}^& ^ ^ zz. ^IS^^l ^tr 3 

<25> ^M^o^ £^ ^^S.^, C0P(Crystal Originate 

Particle), FPD(Flow Pattern Defect) ^ LSTD(Laser Scattering Tomography Defect) f^] 

<26> o] ^ S ig*ofl 14^14^ C0P^=r <y-£.u|o}-2f ^^±7} £^ (Standard 

Cleaning 1 )_°^ «>4 ^^If-^-S.^ ^ 5^ 0.09-0. 12ywm ^S^l ^^S.^ 

^ a^ofl 5i]H(Pit)^1 H-Bfi47ti ^^f. COP^r *l#^r n 5L<$S\±; <£^°-S. 
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<27> Al-5j.nl- tfloj-ij. ^ 7> ol^ FPD^r faf^} ^hf"?!^ ofl ^1 oW o. o]-g-^ ^ °fl 

#t-^ M-el-M-^ it^s &cf. 

<28> LSTD^ elM*J ^ £.E.ZL2fl3£| ^ (Laser Scattering Tomography Hi £l*fl ^#3^ 

^-S-Ai, ^ ^ ^c\] ^b^-M-^ n]^| ^f-o.S IrB^ sa^. 

<29> ^^^1 AM ^IS^^r, °<J*( Ingot)* ^1-71 

^3 4, #^ol^i(siicing)«H Sr^r S.<&4\ SIM^* <£^r £bH>$} ^ 

(Chamfering)^ 4Msj£. ^hJ-SJ-^ ^(Lapping) ^ 

2^ ^ ^H^Hl ^SRr 7>^^^* ^SKr ofl^l -^Hf, AV 7 ] ct|| O) 3] 1- ^^2(-^> 

^ ^K^H) ^*r, <3*r€ ^H^l" ^H^H JfSj-^ o^Hiq- oll-^o. ^ 

<30> 2LH^?l(Czochralski ; CZ)^-°5. °] A o v <M^-§- 4 v ^^r ^f-*fl 

7"H§-*H *H*r€ SIM^fe ^ i^>ji OlOD^ > ci A^ # 

^M- ^ ^^^) 7)^ €4. °1 Tjv}o)^ 7 } S-^°\) 

^fl^Hfr ¥^ #tfl ^ -tVSfBj- lfl°J- ^ ^<?lol EJO^ tiV£^ ^7>^ 

iM?M #3, ^ * ^>^## ^-o] 1^2= ^(Denuded Zone;DZ)°l 

I^A^tl ^j±s)<>|o) ^.sIM-, ^Efl^l £|*fl *\}2ig. 31 

^h^##°l ^s)o^ ^ ^so] ^i(Source)^ 7)1 ^r}. 
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<32> oje^tb *$*U°-£- ^eW^ 31 o] 3) ^ s. 1<*11 £A] 

^f-^ ^-£7}- 7>^> ^Jl ofl^l-fsL ±§-5L7} ?m ^(Convex) ^efll- M- 

<33> tb^, JSL^IS.^ ^^-^,4, -cq ^ja ^^-s-o. * 

^«fl ^H 3 ! ^ 31^. o]^^ »^SL£.±: 3H>S(Di f fusion Furnace)^: °l-g-*r 

y o Vl 3 0 l SU^h , ^^^-S 1200 °C o}^9] jl^H H 2 5&tt Ar 7>^ 

rearrangement)^ £|*H 3Ms) 2.^ ^-^-^1 ^w>ol^ ^(Device Perfect 

ZoneH ^SW^r. ^Bfl^l ^Sf o]-g-^r «o v ^ ^3 «fl o] 3^ ^ c_^E] lOj^m 

3Hs]7 r rtf^s}- SM^M nJ-sH ZL^r £*lBH r^€- 4fl <>1 3S| ofl ^E}^ ^ ^(Slip 
Dislocation)^ *H<HM- -H£r nJ-& -2-<g ^l<H°fl 7}xU $lcf. 

<34> £ ^0} o]^^} 7}^ 3H^ S.^. e^^l ^iL 

£]ZL ^ols]^ a ^^Hfe ^l&l ^ ^HHCGattering Site)S.^ ^ ^ 3 

^■^1 ^-i^Jl 31 igH ^^^11^ 711 Scattering Site)S^ 7)^ ^ 

^3. ^#^f"°l ^^Hl ^ °^^*V "SS. ^if ^ ^&1^ 31 7))2i^^r ^l^ofl 
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<36> ^£r, ofl^ «- g AV 7 ] ^^52)- ^ A\o}°\ cgo^ ^ 

^0l3)0flA^ #71 ^-11 0] 551 S ^0.^.«-Ei ±^ Al ^A, #7l 

n °) *\ 3^33 I^^^E] ±% Ho}?}*) ^12 ^^fJE. ^ ^ #7l ^11 t^:EL # 

71 ^2 C^JEl ^ *r°Hl ^^51^1, ^M^l ^ «c V ^S. 

<37> ^-7} #^#-§-jz}. ^3. 3#^(Bulk Stacking Fault )^§- Sfcfe BMD(Bulk 

Micro-Defect)^ #7l ^]1 ^4 #7l ^ 2 ^H^l ^^^l^i BMD ^ 

^ 3.0>40 8 ~1.0>40 10 ea/cm 3 ^ fJ$H*1 ^^Ml -fM^lfe- ^11 5^4. 

<38> ^-71 ^#^^-(Bulk Stacking Fault)^ <r &i=r. #7l c]^r = ^-4 # 

71 *fl2 ^ ^H^l <3*MH ^3 ^ ^H^r 1.0>10 8 ~3.0><L09 ea/cm 3 ^ 

^o^cflAi ^SMl -fr^Sl^r SHr^-. 

<39> ^"71 afll V-]±rEL # ^ #7l ^12 ^ #7l <| °1 ^ ^ ^ ^ -f ^ 5. 

^ AsL-^Ei 5^1-40/^n ^ ^^H4. #7l ^1 C^JEl ^ ^ #7] A]2 C|ip£ ^ #d^M- 

<40> iE?>, iSfl^Ml ofl^« ^ ^7) ^ A>o]^ <3<*^ 

3l 0 l2HH, # 7 } Jfx£ A\o]o) cg^o. ( Aj- 7l ^] Ol 5E] S T3 0_ S J=LEi ^ 

*U ^sf, #7l 3Hs] ^^o.s.JfEi ^ a°l?r*l 

2 C-l¥= ^ ^ #71 afll ulY^ ^4 #7l afl2 cl^JEL ^ A}o]d\] tg^Q ^=L cgo^o. 

Si, #7l ^ols] ^Tg0. 5 .«-El #71 ^flolsl -f^ AVolo| ^ £ Sl^o^ ^ ^ ol 3^ ^ 
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^ 5J ^ ^>°1^ ^^j^-S^-Ei ^tfl^ 7\)i£*§ ^Efll- # 7 1 <3^£- #7l afll 

£ #7l ^12 ^^-! #^t> ^£ 7l^7i# ^a Ha # 

*j|6fl ^J%i£ ^ 71^711- 7>*H, #71 ^ ^£ = 3.3**1 £ 10% ^ ^ 

^ ^ 5^*1 ^Efll- ^ 31 0] 3*11- ^l^-^Cf. 

<4i> # 7 1 ^f-^r #^#-§-4 'ga ^#^^-(Bulk Stacking Fault)* i^s>^ BMD(Bulk 

Micro-Defect)^ 214. #7l afll cl^H. av 7 ] ^ 2 t^S. ^ ^H^l la 

BMD S.O^OS-l.O^OW ea/cm 3 Sl ^S)^)^ <Q^f>}7l) -fr^Tr ^it #fei=h 

<42> #7} ^"t^r ^a ^^(Bulk Stacking Fault)^ ^^f. #71 *fll t^JEl ^4 # 

71 ^12 3^2= ^ ^f°l^ ^^HH ^a ^#^^-51 ^ 1.0>40 8 ~3.0>i0 9 ea/cm 3 

^ ^^HH H^Ml -fr^^f- ^Hr^r. 

<43> #71 *fll tl^-JEL ^ ^ #71 *fl2 €^ ^l^r #71 $)]o)5i\°) ^ ^ j^o] 5. 

^AS^-El 5/mi~40/zm5l ^^H 1 }. 

<44> v £ ^V > M. Efl^-Sl ofl^Jf ^ #7l ^^34 3fr£ A>ol^ cg^ o. 

^ele # ^l^Rr ^Tllsf, #71 ^El^ ^H^Hl cfl^o^ aHoi^Aii- #^ 

##^1 ^ ^#^. 7j-#^A]^ ^71 *fll ^ I^Sll" ^l*Rr #31 ^ #71 31 

o)2| 5-^ ^fl^Rr #7l #^##2l ^S-g- ^T^a #71 -^Sl^ ^1 o] 3^ ^a 

^71 #^^#^1 ^ #-a1 ^ ^71 ^tr ^12 Infill- ^^1 

<45> ^12 ^^£l #31^ #71 ^11 #4* <i^e] #7HiL4 -Br^^ ^*Rr 
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<46> ^.71 ^ i^ei ^Tji^ ii20t;~ii80 o c ^s^H ^Wtt ?H y>^-^*> 

<47> a o v 71 aj| 2 ^ g^e) ^7j]^ 1200°C~1230°C UtfSj ^S^H ^*Hr ^o] tip^S} 

A. 

<48> # 7 ] ^! ^ c^i. 1^-5^ ^oj- ^ej^ ^ o] w>^^>rf. 

<49> ^y) ^2 ^ 1^-10^ -^OV ^*J*Kf v}B±2\-s}xj.. 

<50> AJ.7I ^ l^fe 7}ia} <?J-S.qo> 7 }^o] ^ 7>i# A>-g-^ 3} o] W > 

<52> ^-71 ^ <g^iL| ^^Sf ^-71 ^fl2 -g"^ 1^21 ^Tfl^r vflofl^ 

^l-^l^(In-Situ)S. *r ^cf. 

<53> ^4=- <£x\z) ^TflSf #7] ^2 ^ <1^B] ^:i-AlfKEx-Situ)5. 

< 54 > $Msj.& §til^Rr ^7)1^, *l3= ^(Seed Crystal )# -g--§- ^B}^°fl #=L 

-2- ^r-SL^" -g-Jl T^o^o] ## tij-^o] ^ ^f>}T£*\ Q^*}^ ^ 

^^Itt #7)l<sf, S-lM^ ^Bfls. #eM^*Hr # 

Til ^ ^e^R 1 * °fl ^BfOj^i ci)cl^l (damage)* ^l^^ji ^EM^ %\o]v\°) 

<55> - # 7 j ^1 ^3] 2). #71 *fl2 #4? ^7])^, #7l ^ ^ 31 <>1 tflofl 

^?g##Al ^v^*v a>^ 7 > Jf <i^^ -n)-;sHH £ui <*^vg. 
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7 A=r *&x)*}7} Jfl*}o} #^#-§-3. «M-<H^r ^o) £ ui ^(donar killing) ^ 

<56> #71 ^12 ^4=- £*)e] #31 ^ofl, ^71 ^el^ $H=| £ig-§- #5^*Rr ^1^, #7] 

S^* ^^3}"*>7l ^fV ^ * ^-71 ^ ol 3) !- *fl^*Rr # 

31* 3 3.W ^ 9X^. 

<57> ^-7] X|l *j|2 #4? 1*13 ^711 -foil , ^71 ^ Afojo^ <^ £ , #7l 

AS-^-Ei 3M*>*1 *§^€ XI 2 ^ ^ A>7l C)ifH ^-4 #7l ^12 ^¥^1 ^ 

<M ^ «J^*rXl ^11 £¥4. 

<58> # 7 ] ^f-^ ^^##4 iga. ajf^tKBulk Stacking Fault)* SL^Kr BMDCBulk 

Micro-Defect)^ ¥ &i=f. #7] XI 1 ^¥-^ ^ #7l XI 2 ^ ^H^l <3 ^HH BMD ^ 

^ 3.0>i0 8 ~1.0>10 10 ea/cm 3 sl ^^HH ^^Ml -fr*l£)¥ f£f 

<59> # 7 ] ^^-o. ^ 3 sJf^tKBulk Stacking Fault)^ ¥ ^4. X|l ^¥^- ^4 # 

71 XI 2 c]tH # a>o]o^ o§°H*1 ^3. ^f- 1.0>10 8 ~3.0>10 9 ea/cm 3 ^ 

»gi?HH <a^*>7fl -R-^151^ §£f 5Hrth 

<60> Aj. 7 ) cji^e ^ * Aj-71 X]2 = A oM SIHs^ ^ ^ £ 

^^-^.-^Ei 5y^m~40^ni^ ^^iflolcf. 

<61> gc^ a. (a) Efl^ <^1¥ £ Aj-71 ^jj). A>o]o| cgo3.g. 

^ ^El^ SIM*]* g^Rr ^7fl<4, (b) ^"71 ^Js}^ ^o]^* ^ 1^E| ^-alofl s.^^> 
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£r #7ll<5}-, (c) ^-7) ^4? I^Bl s-a^ *U #3*1 71^ 

#7H<2}-, (d) ^7] A}\ ^r^H ^7} n°]Z)o\] tftis}^ »1M?I>M» ^«1*H AV^## 

^ «1 7>^5}-a1^ ^oil Ai^v ^o_> -e-x]^ *fli ^4=. <l^e1^- ^A]^ #?fl 

(e) -&7l <i^el ^-ti] ^o} ^ 2 ^3*1 ^ 7o > A ) 7l ^ ^-^1^-, (f) 4>7l 

1^3 #«1 ^ f£t #71 ^11 ^5L^cf ^3 ^.^^ AT-^A] 7 j ^ 3.^ 

(g) ^-71 ^ioi^ s# e*i ^fl^Kr 4>7i ^s.^. 

^Atb *l7i ^-o> ^- 7 l ^3 ^£CH1^ -B-^^H ^12 ^ <l^Sl# ^A]sr>^ c^l ^ (h) 

1^5} iflSl ^£1- ^14 #3*1 §R>A]7l^ #7H«- 3t#*Rr ^51^ ^ol3J) 

<62> A o > 7 | ^ <i^Sl^ 1120°C~1180°C ^S^H ^«8*}^- W>^-3l5r>C}. 

<63> ^-7] ^12 1200°C~1230°C ^£°1H ^r*3*l"b u>^-ai^]-cf. 

<64> 4>7l ajjl ## I^E]^ 1^~5^ *1# S-O]- ^S^Rr ^ol til-^-^^cf. 

<65> ^7) 1*1^ U^sJ ^*3*H=r 3°1 w>^-^^>nf. 

<66> #7l (b) #7fl lfl*l ^"71 (h) #31 ^«_H1^ 0>=^- 7>i# Tfl^H ^"#*H ^ -H , -tf 

7] (d) #7fl ^Hlfe #5.^} 7 >^» ^-#*}JL #7] (e) #7fl A <M (h) #7fl ^<LH^ 

^-71 #5.1-1 of 7 >i£l *}#*>£r ^ol w>^-^^>cl-. 

<67> 4>7l ^sl^- ^ol^l- ^al^ #7im, ^1^ ^^(Seed Crystal -§--§- ^rZL 
31 ^<%& ^^^1 ^t3L Tll^ollA-l^ Hj-^ ^tifll- s^^Ai ^ 

Sle #^^# ^^171^ #71131-, ^Bl-S #1^^- ^ols]^ ^Efl^. ^e^-ojAj^ c^- 
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31 9? nfl ^-^*V ^s}o)ai cflnl^l (damage)* ^^^>ZL SIMs)^ 

<68> #7} (b) tfl^l ^-71 (h) #31^, #7} ^ o] 3] ^ 6\) jc-^ 

±7} ^4=.$) ^oflAi ^7># 5=M ^ 3* U"*1*>71 ifl*H *hfc*J 

##S #l-<3^ S.M ^(donar killing) ^ #3HH ^*J*Rr 

<69> (h) #31 ^ofl, ^-71 #4* l^el #«HH ^7l $IM*|* ^S^Rr #31 

$K ^71 ^ ^ols] S Tg-g- 3.^^ t^Sf, Aj- 7l ^3 ^o]^ ^3^}7l ^ 

?T ^# #31 ^ ^"71 Aj^S $)lo}3)» ^<5Rr #311- ^ Sa^K 

<70> #7l (h) #7fl ^ofl, ^7l ^-71 ^# A}oloj oj ^ _ ^- 7 j ^ <=>] ^ #^o| S ^o. 

S^-Bl ^ 3M*>*I 31 1 ^3", Aj-71 ^ol3l fi ^O S « E ^ ^ ^ol^l- 

*1 ^2 cl^rS. ^ ^ ^71 31 1 cl^-= ^ Aj-71 XI 2 ^1¥^ ^ Al-olofl ^H^fe- ^3. 

<3<3# if-^l-Sl , -£71 HEL °§<$2) ^ ^5. HS-Sh^ ?fl°l2l ##°1H «J-^o_S ^ 

^*r31 -fr^^r §if 

<7i> ^-71 aV4i^#1-i4 iga. ^f^f-CBulk Stacking Fault )-g- i^j-^b BMD(Bulk 

Micro-Defect)^ ^ 5^. #7l 31 1 i3¥^ #4 #7l 312 ^ A>ol^ <3*HH BMD ^ 

^ 3.0>40 8 ~1.0>10 10 ea/cm 3 ^ <H^*}31 -fM^Tr 

<72> Aj-71 iga. ^^(Bulk Stacking Fault )^ ^ ^cf. # 7 1 3U ^3^ = €^ # 

71 312 i3¥^ # *>°1*3 <ge|*IH iga 32,^0) ^ -fc-s.^ 1.0>10 8 ~3.0>i0 9 ea/cm 3 ^l 
^^^>7ll ^-7lsl^ f£f ^cf. 
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^o_S.^-b\ 5ym~40iM\2] ^^^°lT=f. 



<74> oi*h 5L^1- t2*}^ ^^1 ^ ^Hl-fr >M*r»l -M^}7ls 

*1 ol§flsl £ ^- afl^^r <^ 7>*1 ^EflS <£W *r 9lSL^, ^ ^ ^7> 

71^tt tH^^ ^ o>qcf. h^^H ^ A^-I- *1 

<75> 2#7ll RTPCRapid Thermal Processing) *>-§-*H ^H^^l <S^H 

^fl^Hb 0iSF(0xidation Induced Stacking Fault) Q ^V4i^#l-^- ;*1H *r 

tr i4 §riL*> ^ ^ =L ^S^* *H^W. 2^711 #4? 

^ig- -g-i-i- ^shmi ^h*}^ $n °i ^ s.T$.°\]*\ ^^*r ^^>7ii °i^-3<y 

t}w]-oli ^(Device Active Zone)^- ^a^JI, ^ %)o]5z\o) ifljf ^^(^5L <3^)<*fl 

^ ^f^tKBulk Stacking FaultH a^l^^S. <H^*> 7 r ^l£^- 

^-o. s ^| iflJf 711 (Internal Gettering) ^-rflsHz} ^ oicf. o]e^ ^^^##^f 

^3. ^^(Bulk Stacking Fault)^ ^5. ^S-^o) ^3 ^^^^i ^^K^f- n J#<^ ^ 

71 ^SflA^ ±^0] ^ 7 }+ ^7HlAi 2^711 ^ <I^Sl ^-§- f-*}<*| ^Tfl 

^i=f. °l^r 0iSF(0xidation Induced Stacking Fault) ^(RingHM- OiSF cl^a(Disk)7> 
3M5l S^olM- e^ofl $°-S.M] r)v}o]+o)} ^l^^o] ^Tfl ?A^r ol# 

3-°5L ^Hf^ ^1^1 2] e y 0 Hl ol^-^<y clH>ol^ ^^c^^^. f^l-ji ^ $]]o}3\ 
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^3 ^^H^ Jl^JE *gH aJ^tKBulk Stacking Faults)^ S-^tb ^:5L« 

^l^HrJE-I- ^sj-^m ^-f 14^-14^ ^KS- XRT(X-ray Topography)^. <&&q 

4. S. 2^r ^ ^U^S ^^>^ ^4^, 

<8*s} <Hl*l(EdgeH^ ofl*l(Edge)?r*l!- vWflul ^^(^ai^ 
M-Ef^flrf. £ 'V'JL g.*]& <3<3£r Hflom^l-e]^ ^(vacancy rich region)^- 

M-^Jl, ^^(interstitial rich region)^: 44^, 'V-Pure'^ Wfl 

ol^l-M ^ ^ (vacancy pure region)# M-^^Jl, 'I-Pure'^ ^E^El^Hf <H oj 03 
(interstitial pure region)^- M-E(-^rf. 

£ 71^1 4^ ^ ^4 H^^r 4^<>1 su^, a^tr ^ 

£ 2<^H J±<*M^r £<y ^ cicf. n^uf £. 2 °lH M.<^ 

*}t= 44 P-« n H^(P-band)» o]^-^ o. s *\}°]f;}^ ^^-^^-(gr own-in) ^^-g- ^*>7ll 

^Tltr §^ 13*1 HL*1 ^ #^4 SV4&K51 ^ 

«VM 5L 34 ^-o] oiSF ^ B3Mi(Ring Trace) (5. 3a ^2:) SE^r OiSF c]± 3 

Beflol^(Disk Trace)(£ 3b ^^O^-o] ^1^7]) 44. ^^-0] 4^4711 *1H4 ^ 

44^ $]]°)v\<*)*)5. OiSF E^|^ iflofl ifl7fl£l<>| $io.^, oje^ 0 iSF 

ol^s-o] ^3 45^1 ^4 4*1^4 $]}o}2\ <$<*\£l£. ##44 ^ O. 

^4 rqw>o]i 3]]oj( device f a ii)o| ^o]o] ^cf. 
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°J a vl^£ 4IMs|l- 7%2i?>}7) 3L3.^^7] (Czochral ski; CZ) f^l ^ 

^ XRT(X-ray Topography)S , z| ^ cg^Tj tg ^(Contrast ) ^ *Vfe ^ 

^# ^£<^1 2]n X-efl^l (X-ray ^Jr^Sl- H-^vfl^ ^Jojcf. oji- z}- 

#± ^# ajiii^- ^ o^cf. cf^^o]]^ a-Is cfs. c^Cdo} 

(Vacancy)Sr A|( Interst it ial ) ^^^-^ ^ ^ofl c^ffr^ y>^cf. v/G7 r <y«U 

yfl°l^Al-^^l <3*H>M i^uf^ *%7}^°)} ^r^H C0P(Crystal Originated 

Particle), FPDCFlow Pattern Defects), LSTD (Laser Scattering Tomography Defects)^. 
4 1 5^^, °l^r GOKgate oxide integrity) ^# ^Mfltr. ^(Origin) 
^(Octahedral Void)°-S. <£3^ &t}. zl&K, V/G7} ^^^(U^ 

E]4|-el^l ^OEjoflA^ o] B ^^^ ^sl^s] <^fl ^£H*m e °J*KLarge 

Dislocation Particle; LDP)7> ^^tf. nfl 6 ) ^Aj-e) *1 ^^s] 7}^ *}eH^ Jl^r^l^ 
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<79> o) AVs}-^- ^f- c$<x°- ^(Ring) ^Efls ^^M, ^(Wet Oxidation) ^-°\] M-b}- 

M-^ ^(Stacking Fault )•§- OiSF % (RingH tySL $Z}7}3. ^tf. OiSF ^ 

^#°fl D fl^- ^ ^ °H , OiSF ^ °H£ofl ^ ^#^1 ol^o.s ^7 r S}^ <3<*H ^fl^ji 

<80> ^H>^«?] 3^3H*lfe Hflol^Al-^^ cgajo] cJ-S-^ ^fl^u)- OiSF ^ 

*^^>JI SZtt tfl-^^m, OiSF ^^*»H <8S( Ingot )3 (Center) « 0 V 

*>7fl ^V-i-^^Tjl ^cf. £ v^z|- ^bflA^ 

<£o)Bi JiolH.^ ^o] $^3*1 ^tj-. o]s. cgc^ Hfl 

°m*lHf<H ^4 ^lEi^El^-^^ M-^ *r ^cr. ^H^l-fM COP ^ 

Jio]S.^ ^^-o] *§^£|*] ^.c^q. ^fl 2 ! ^ ^ <&±r nflJf- 3^ 371^ 

tiflol^A] ^^-o] <3<*o_S ^# ^£7} 3.7]] M-E}\fcf. 5&tr ^Ei^E^^-^f 

<H °JE^E^ ^£7> nfl^. feO^S- 3- #<fl <^7.KLDP)7> ^ 

<81> oje.^ 110]=^ Ifom OiSF X|<H*>7l ifl*H ^ ^^"71- #JL^, 

# S^sM Bflol^Al-^ tc^ olE^H^^-^Ol eg <*j u> ol^ 7j^-|- 7U^>f-Jl5.M| 

4r^*Ml iol = ^ ^ ^^-4 OiSF ^-8: ^171^-o.S.^ o]^oJ 3) o] 3] ^- ^|^^ ^o] w> 
^*}t}. nalu}- o] ^^^^-a] <^ei7>^l ^^(#^ ^(Pulling 

Speed)^ ^ Sr^CHot Zone) ^=^1^ (Grower Hardware) 
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£. 32}- £0] ^|)ol3t| <Hl*l(edge) «H OiSF ^(5. 3a)°lM- ^ 
OiSF ^£L(Disk)(JE 3b) ^ °1 « 9X$r ^^^^1 <^1^^^1 $)Msl7> ^1^71] 

cf. ^t!: ^1 ^€ OiSF ^(5L 3a)i4 ^ ^ 

^€ OiSF c]ia(£ 3b)7> t^ol^ 4^X\ *§_EL iflJf^ ^T-fl^Rr ^-f , ^7l^ Jf- 

A M4 GOI ^ ^ofl c^^o. ^ ^ ^^n> ) ^o l3 j| ^ojq- ^ ^(Near 

Surface)^* SIM^ 3-4^ ^1) <^ i)H ^fl^Hr ^-f t^H^ ^ 7 1^ 

w>ol^ ^(Perfect Device Zone)^: 7>^ ^ $£if SlM^l- ^}2i^ ^ ^ ^1^* ?ti 

°l^tr ^ 3# H J-^S^, H^^-S ^S.(dif fusion furnace)!- °l-§-*l-^ 800°C 
°fl^i 4a]# l^sll- ^ 1000°C<HH 16^1^ 1^5l# 0 iSF ^ B^MiS] 71 ^ 

OISF ^ £^|i2] 3^-, ^^a] ^(nuclei)*^ o}^ 4 

°r ^^^^ ^71-wJ-^ °lei*]r OiSF ^ B^o]^ ##0] o>^ <>|^cf. nsiss OiSF 

cf^ ol^-tb 3Ms) ^ 5L<$*}°1 7\s>\ &&is}7\} £3*^4 

*V ^ -f^-g- ^#^4. °l^*}r ^7> y 0 >^-i- -f-*H, ^ cgc^ofl ^^>7ll 

^(Pefect Device Zone)^: ^-^.s-M °>^> S-lH^Hl-Jl ^ ^ 

3 ^tb ^^l^ofl^ ^i^^ ^E^Tti 5]^ ^^(Growing) 
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< 84 > 51 ^ cf^ <&X\b\ ^d\] ^ ^#« 0 V^# £ 4<>1H Ji<^JI 

^al^o] l^sll- ol-g-*V ^ ^^-g- ^ 7 >*1 £ 5a^l^ iL<^*m w>^- £ 

°1 OiSF tq^ S 7> 3J*}^ iL°lM-, £^^r ^ t^Bl* o]-g-*l ^ 

^- ^# H o v ^ ^7}^ ^4 -£ Ji^lfe «>2f OiSF ^3.7} ^ ^ 

DZ(Denuded Zone) &°1 5jMn ol^l-g- 14^^ ^ ^ $]]o}3) ^ n ^S«J-^^r ^Wt!:^. 

<85> £ 5^ OiSF ^3 B^H^l- 7 }^]^ %]0)5i\6\] cfl*v S ^ nl^l^f-^ 3§7>^2}-l- i^B} 

\H OiSF Beflo]>i# 7^1^ ^H^Hl ^is}^ iga *^SLS. 5fm ^ 

7]*V ^ sz)-e^ ?h£Ei (Particle Counter)^ ^^H^-. 

^ ^#«o v ^^r *^>^ s §7>*!; ^^oflx^ OiSF t^3(Disk) ^fl^Hr 

S *f|2:3 ^H^Hl cfl*H H o^* °|-§-^ ^ ^#« 0 ^* ^H^* ^7> 

*Rr ^-f , ^H^ OiSF ^i37} ^7fl§>Jl ^ olcf. o]^ ^Eflo^ 31 o] 

jam <^H1 ^^^-S. <£ ^ ^4. 

<87> E 6 £. jioln^ ^^-ol ^6\) OiSF ^(Ring)4 OiSF ^i3(Disk)S] ^ 

^^^°fl ^-5L*>711 sq^ OiSF si ^Efl# o.s. ojs-oi 31 ^ oi] ^7fl§>^ ^-f 

^-i^Ellofl ccf^ ^ (Ring) 34 (Disk) ^bH^. ^^fl*Vcf. £ 6a^r «o v ^, ^ ti:^ 

^^^5. X^-8r ^^^l ^^(Edge)oll^ ^^l(Edge)^ll- 
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M-E^ji Y^-& ^^^1 ^iHKf 1 ^ H <W* S. 6b^ £ 6a^ <^°fl tfl*H 

^#^(f^^r wj-^Hl t^MI SIM^ OiSF ^nfl» Ji^ 

^AJ?_, A Ef^(A-type)^- £ 6a^ I-1 1 #^o.JL ^eM^ ^o^l- u|-b)- 

iflJi, B Ef<y(B-type)^- £ 6a^l II — II ' ^o_S. ^o]^^ ^o]^ q-EHH OiSF 

7} ^i3.(Disk) ^BflS M-H^-q-^ ^-g- iL<^^ , C-B}-^(C-type)£r S. 6a^l m-m' ^r^-^S 

H-Efifl^ 0 iSF7> ^(Ring) M^M-^r 3^ iLc^tJ.. 

°i ^* copfe ^ts. ^^^-#01 ^h^h «fl°m*i7} ^ltv Pv <a 

3, <yE^E]^ol °-^*V ojcrf.g. pi o^oj^ ^g-^cj-. °l 5 d ^(Pi, Pv)^ 1 °1 

^(Thermal Hi story HI ^ ^ ^^s)JL, £ 7<HH Ji^lfe- w><4 ^-o] a>4i ^# 

Ti^^l Ir^^r M-Bj.^. ^#4 PvSf Pi ^*fl*rfe ^^H-l-, 

^-§1 aflol^Al^-^. t^oli <g Al^-eflo]^ A>ol^(device thermal simulation cycleHl 
l^eH c^o]^ ^#ofl p)^i ^^#1-^. ^ ^°-S51 *f-§-§ ^ 

^#-§-«-°l S^^lM- <^<H1 ^7l)*Rr ^-f , PN 3^- ^ ^(leakage 

current)* ^7M?lfe A^l^S c^H^ ^3 m^ofl ^^^o] cg^o. ^ 

i^u>ol^7} JI^^SJ- ^ <H c]*}o] #(design rule)°l #4i^ofl t^H^ ^■ 

2_0}^ ^f-OjL^, AVi^## ^ ^« Tj.g-i-g- *|H*Rr tiV^^^ ^ ^A] 

^^.S^ (Diffusion Furnace)* u o Vl ^ °1 M- te^l ^l-g-tr RTPCRapid 

Thermal Processing) o^cf. ^-<4-^# °l-§-^fe ^-f , ^«V^^-S- 1200°C jr^-ofl 
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*\ H 2 SE^ Ar 7>i ^7li^ ^ lAj^Vol^- 1^e]§>^ a>4i^ ^« 0 > ^ ^e)^ 7flHfl<l 

(silicon rearrangement )<*H ^(Device 
Perfect ZoneH °1 H ^^r SlH^} n^-eM ^ 

ofl nf^ 4M3*M LpE]-^ ^ *lSKSlip Dislocation)^ TlH^. ZL^ 1*1 BH ^ 
*IH°11 ^ <H3-g-§- 7Mi ^icf. 7l^a] RTP 0. 5. ^2:^ ^l^l"^ 

^ l^-l- ^f" ^7>^ S^iLS.-^ 3~4^m vfl^ ul 4 

^« *lM n J: 0 l 7>^*>ji Str ^tr OiSF ^ ^Mtt 7^ ^7^}^. zls] -g- 

C]«Hi ^7fl*>^ D)^l JJLOI^^ ^ig. ^ AV^A^^^. ^ 7] ^ O.3. 

M] t^l-ol^ ^(Perfect Device Zone)^: ^^31, Stb ^3 ^JH^r 

tr t§ Ha. ^^(Bulk Stacking Fault ^^-JlS.*) »1 *y (Getter ing) ^ 

*1 Qjl, Ha ^^o\}^ § ^ Ha #31 Ha ^^^1 

3*1 ^^*»fl ^l^cf. IE ifl4| ^^>J1 <^*r7ll ^fl^Rr Ha ^f^^g: ^ 
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<9i> £ 8* %|-3&*H 33" tM^^S. ^S'MS, WW a^AS^-Ei ^ S°l(°fl 

31, *IM*| K^^^B] ±^ a^K^mcfl, 5^m~40j^m)^l^- ^3 €^ti*r 

*1 ^ S3 ^2 t^£L ^ol Tg^sq^c-ll, *fll ^4 *H2 c]tH. ^ A>ol^ * 

3 <^£r ^£ ^^>7> 7^ ^o] ^^JI 71^711- ^Cf. 

^0.5. 31 °1 ^ ^ ^ ^JE ES^^t *fl°l*l ^-O^-^l o] 3] J=Lt£ A>o]o) 

¥31, ^3 <^£r *fll ^ ^ ^12 ^ip-£L ^3HH <r*l tf^tr ¥£ 7l^7]# 

^3 ^ ^>7> ¥^?T ¥£ 71^71(^1^^, 10% vfl^ ^ 

^ ^4. ^"71 ^*Vol ^ =i aJ^tfU ^-f , ^3 1i3 ^ 

^ 1.0>10 8 ~3.0>i0 9 ea/cm 3 ^ ^3H*| ^SMI -fM£]¥ £xt^. A <M ^<=>] 

^^#€•4 ^3 ^^^8: Itsfe ^^l^l BMD(Bulk Micro-Defect )<H , ^3 ^^^l 
*l BMD 3.0>i0 8 ~1.0>40 10 ea/cm 3 £] ^3HH l^r^l -fM3¥ ^11 

°H1 tfl*Hfe cl^r ¥^°-S ^^^Vcf. 

<92> 5. 9¥ l^^l tif^^^ ^HH 2^7)1 #4* 1*1 Bj (Rapid Thermal 

Processing; RTP) ^^Sr ^*8*}7l S^ltr ^*HH ^ RTP Ri- 

fles! ^-g-sHel ^-y]* a>^-^- ^ ^icf. 

<93> 5L 91- ^S*}^ , ^71, ^31:^71 « 0 >^J1S ^^^^ °J^^r ^2r°l^*H ^l^^l 

°1 ^ 1- RTP 5.^ ( loading)^, oH, rtp ^ti^ ^S.^ 700°C ^£5. 

5U¥ «>^*>cf. ol^^ ( rtp ifl^ ^ x ^(c^l^cfl, H20°C~1180 

°C)^1 ^11 ^£ ramp-up rate)(^]^rfl ( 50°C/sec)S. ^-^^ ^M^tJ-. 
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RTP ^ £S.7r S-XSHr XU £S.* r *l XU £riEXH <S3 *1 *K ofl £ tfl , 

l-5i) I^IM. ^°fl, RTP #«1 iflcq i£f XI 2 -gr^C^l^cfl, 800°C)^1 

XI 1 ramp-down rate)(«fl?itfl , ^ 70°C/sec)S. #^M?1t}. °l*fl, ^ XI 2 

1:* **ll XI 1 1*13 °1^*1X] ^4. #71 XU ^ 1*13 #X1 ^°J-£r o>e 

^■(Ar)3f ^ lr#^ 7>^# Xl^ilS. *3^uL, XI 1 f£7} *«?Hlfe- #3.^1- 

(NH 3 ) 7}if ^Sfl^JL X|2 £:5L5L t}^X\6\]^ oVt^o} 7 }^2) ^-g- ^0>}±r 

#71 XI 2 £rJE<*IM 13 -e-^lt!: ^ , RTP #«1 ifl<£| Xl3 ^Hl^l 

cfl, 1200 °C~ 1230 °C)?r*l XI 2 ^-^Hl^l^l, 50°C/sec)S. ^3*1 ^7>Al^lcf. 

RTP #«1 ifl^ ^£7> -=-S*Kr Xl3 £-5.* r *l #<5^r^ XI 3 ^r£^l^i 13 ^ltr(ofl^tfl, 1-10 

^91 -e-^tr^. #71 XI 3 #7l XI 1 £r£°14. t=tM, RTP 

^1^1 XI 4 ^(ofl^tfl, 700°C)?r*l =^3^ XI 2 ^R 1 "!- ( r amp-down rate)(<*ll^tfl , 

50°C/sec)S. #7] XI 4 S^^ofl £rJEl ^°1 tfr^3*}i=f 

. Stir, #71 XI 2 ^£ XU #XHH3 XU 3f5M=- s}^ w> 

#^r4. #7l<4 ^ o^** *«fl XI 2 #4=- 1*i3 ol^cX^Xl «tr. #71 X|2 

4f 1*13 ^o>^ o|.s^( Ar )jzf ^ 7 }if XI ^*\o_£_ *B^tf. £ 9# ^-S^H € 

^1 ^ % ^SL^B\ ^o}o\) ol 5.^- S i£ cgctf o. ^ H ^^^^-o] 7^ ^Xl*}3 & 

^^*>7fl ^1^4. ^til^A^ ^^f-^1 ^~^«Jj nrn^l 37lS nfl-f ^^tr H 
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3H^]sl ESsf^f <S-8r ^ Si^l, rtp <l^el £51, <l^sl x\Q, 

±5. ^1", -grJE ^1", ^^7] 7^ ^f-, -fHJ=, ^til f-ofl tt}-^ x>ol7> 

<96> £ io^ ^rgo} ^Al^ofl 4= ^^g- 2:*3*Rr « 0 V ^ 3.^*8 (Model ing)^§- 

i§^r7l 2>ltr 5.^1^. 5- HWH, (a), (b), (c), (d) ^ (e)^ «1M^1, 

<97> £ 10# ^^r^ , afll #7fl «!HtH» ^«1*H *M1 ^^##1-^1 

^ *i^-§- ai^^ji, ^2 *M*| ^^Hl §^ 

*}*r ^1^1 ^>^##^ ^1-* 71 ji ^el^ 31 ol si ^3 ifl^-^^ofl ^fl^Kr *hL^# 

#^ j7^ £S . 33. 3 ^^-Al^ ti>£^l ^1^1-^1 ^3. ^#^f-(Bulk Stacking 

Fault) £.5. ^t^^ ?11 E)^J (Getter ing) fe<*|# ^ ^cf. 

<98> £ ^AHlofl rt^ *Hs£ ^sl€- SlM^ ^3. ^^(bulk stacking 

fault) ^JES iL^^r nsflS-Olcf. ^aHH ofej- 2^711 ^ l^ell- ^, ^ 

^1 ^(NH 3 2f H 2 0 2 ^ H 2 07> 4i^Sl Hi -§-^)^ 3^- *3tr ^ #«MH*1^ o.^. 

^3tr ^^r^l^. 
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<99> £ 11# %v 2 ^ig ( A ^(A Condition)^: XU ^r£.(1170°C H >H 5^ §-°> -fr*l*Kr XU 

#Xlsh Xl3 £:£(1230°C)XH 10^ ^ -f|-*l*Rr X]2 ^XlS o]^.o]^, 

<ioo> b 2:?i(B Condition)^: XU -&£(1150°C )XH 5^ -fi-*lSKr XU ^Xl^, 

X]3 £5L(1215t;)XH 103: -fh*l Xl2 1*1 ii] ^r^lS. ^1^^^. 

<ioi> C S£(C Condition)^: XU ^r£(1130r)^l^i 5^ -fM^Rr XU I^b] ^Tfls}-, 

Xl3 -&.£(1200t:)XH 10^ ^°J: -fM*Rr Xl2 l^s} #XlS o]^c>)^i^. 
<102> A B ^ C S#£r SL^ ^f^AS XU 50°C/secS. ^^ZL,. 

XU *}#t-£r 70°C/secS ^o.^, Xl2 ^£ ^1:^ 50°C/sec3. ^V^JI, Xl2 ^£ 

50°C/secS. XU ^r£(700°C)^l iE*h a S7i, B S£ ^ C 

ff2jlS XI 1 ^ XI 2 1*1^ #XHH °}«(Ar) 7>i« AV-g-^ji, XI 1 
*>^r ^Hlfe tJ"SM<5>(NH 3 ) 7>^# ^*>5!nf. ojrrl], *fl i -fj-*l is}^ ^°>Xl^ 

^}^(Ar) 3.75slm^ , °KNH 3 ) 7>ife 0.25slm^ 

*JH\ XI 1 -fM^Hr °]$]*\)^ XI 1 1*1 e| ^Xl^ X12 <l^e] ^-Xl S^-XH o>e 

^ 71-^1- A>^-^>^o.^ ( olufl o>5^- 7>^^ 4slm^ -R-i£°.S ^-^*>^tX-. 
<103> £ 11X1^ Ji<X^l^ ti}Sf ^-o] tf 3 ^^^f- ^ ^^A^-^Ei ^ 

^ S1 g cgcrf o. ^ a ^f^^l 7^ ^Xl*}*l tia ^^Xl^ Xl^ ^ 

^ ^g-*}zL <a^*>Xl ^Xl*m ^3 ^^^f-^gr ^ 1:^1- 711 

^nf. ^e)-^, ^xi <3^qHH ^^^Xl ^Xl^ ^3 ^^Xl ^ 

^ ^ ^Xl ^*fl ^ o] S^o.^ ^aj- ^-a>^^ ^ 
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iga ^ ^ ofl °1 tr ^l^tr 5.0>10 4 ~1.0>40 6 ea/cuf£] 

1.0)40 8 ~3.0>10 9 ea/cm 3 ^ 3bg- M-E^t}. 

<i04> ^ 12^ 3Hs] X^-^-S-^-e^ T^e) ofl ^ BMD(Bulk Micro-Defect) ^-£» £ 

*l^tr 1*121 -S-°i*>7l «fl^oll >flAl*>^ e>-g-* <^7}*\, BMDsf ^ 

a>^ ^3. ^f^f"* S^fe sH-fr M-E^tf. £ I2afe £ l^^l ^aHHI icj-e}- 

*fll °l^S](1150t:^ afll ^£<H1^ 102: -fM)^ A2 1*1 el ( 1215 M *fl3 £r 

S^H 13: ^tb -B-^DS. o^o^ 2^:711 #4* ^*ltr ^E^n}, 5L 12b^ ^ 

^HHl ^ *fll ^ «l^Bl(1150t:Sl *lll ^-lE^H io^ -fr^Dfif *fl2 ^ 

°|^&1(1215 0 C^ ^3 £r£°ll*1 10^ ol^-^i^l 2^:711 #4? l^sl* ^ltr 

<105> £ 12a ^ £ 12b<HH iL^^l^ a}<2}. ^-ol t -g. ^aHH ^ afli ^ l^el^ 

*H2 ^ S^Kr 2#7}1 ^ 1*1 3* aja1*V ^ -o, BMD ^£7} ^3. ^ <^HH 1 

^Ml ^:£lh§- %t 9X^. *H3. ^oilA-j °l^tr BMD 1.0>40 5 ~5.0>i0 6 ea/cirf^ ^ 

^(-fe-S^^ 3.0>40 8 ~1.0>i0 10 ea/cm 3 ^ ^)<^ &-°r ^E^t}. 
<ioe> S 13-gr -g- ^^1 ^*HH ^ 43zQ 31 °] ^ ^ BMD (Bulk Micro-Defect)* iL 

<^Tr ^^l^ ^>^°lcf. , BMDEf *h*i 5] v] S}jL ^7\] ^ 

\+ ^)4 la 3#^(5i i3oflAi aTfl M-EH+ ^)^- i^>^ shs- M-E^uf. 

£ 13£ £ 11* %i-^>oi ^^*V B STd^l^ 2^t^1 ^ ^Al§l ^^o) A>^lo]q-. 



57-27 



1020030062283 #^ <^U}: 2003/11/20 

<io?> £ 13 6fl^ Ji<^^^ w>sq- ^-o], 4]o]s| ^4 ^oIb] ^^Hlir BMD7> 7]^ 

^*flS>*l ^^f^l ^^slol, ^3 7^ BMD7> ^7fl^ ^ 

<ios> £ 14^ S)H^ f^jlSYB^ 7}sH <4^ ^(Delta) [0i]» 5.*]^ ^H^l t}. <*) 

7H, ^^SLS.^B\°) 7]^'^- ^o]5| ^s«-Ei ofl^l^- 0.5. si Tie)* ^ 

c t3- [0i]£r *M*| ^g^M ^7>^H tfl*H SIM*! ^^-S^-B] chi^«l h 0 v^ 
^ ^o) £ 146J) q-Bfq-Tll *1«HM £ 14* afl, ^flAlS| 

*1 ^ #4? 1*1 &1 5. m #2:*H 1*13 -§-0JS>7l nfl-g-ofl 

*fl*l*r*l #«1€-i=h £ 14afe -g- *£*§2i\ ^Al^ofl t^ej- ^ 9j^e1(1150°C£l ^l 

^EoflA-l 102: -H-^l)^ ^12 ^ 1^e](l215°C^ *fl3 is -f^ ojs^ 

21 2<=+7il ^ 1*1 3* *Htr q-Ej-iflp-j, £ 14b^r ^X\d\)6\] u±z} ^ 

^^^(llSOt:^ *fll £-£o1H 10^ -fM)Sj- ^12 1^21(1215*031 *f|3 £r5L<HH 10 

S ^<y- ^1)5. o] =o|^l 2^71] #4? 1^Sl# ^Alt> 3-f* M-ErW. 
<109> £ 14a ^ £ 14b<>lH iL^*]:^ ti >4 ^-o] ( -g. wv^cq ajaHH rcj-e} *fli l^els}- 

XI 2 1^Bl# 2^1 1^511- ^Altb ^-f , « [0i]7> <a^*>7fl ^BfU- 

* 1 ^ 5^4 . 

<no> £ 15^ ^)iols] ^ o. S ^.EiSl 71 si oil BMDCBulk Micro-Defect) £^1*1 n 

efl5.olc1-. £ 15a^ ^ ^£1 ^*HH ^ ^4? <!^El(1150°CSl m 10S 

"5-91 ^12 ^ °|^5l(1215°C3l X13 -grt^lAi l^ ^o> ^1)5. ol^o^^t 2 ^7ll ^ 

l^lsl* ^^It!- ^^1- M-eHH, £ 15b^r -g- ^^1 ^ aH) o]i afs} ^li ^ el ( 1150 °C 
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2\ A]l -&5L<^ 105 A}2 ^4? <?m^a2l5°C$\ ^13 ^S^H 105 

<m> £ 15a ^ £ 15b^l^i -a^^l^ w>5>f ^ol ( ^tg^ ^a^H nj-e}- ^l ^ <M^^5f 

^112 l^ell- 2^31 ^^^1- ^-f , BMD ^£7> ^^^>7fl M-^-tf-i- 

<112> £ 16^ %]o}z\ ^ o^w. ^ 7] 5^1 ^(DZ)S] aojl- £Al*V ZL2fl^olcf 

<H3> 51 16a^l^, (a)^r ^Hl 1 ^4? 1*1 ^ (1150 105 ^])^* ^a]*]- 

^-f°lJL, ( b )^ ^ <1^^(1215 0 C^ ^13 £:£°)H 15 ^ -fM ^^ltb ^-^-o]^ 

, (c)fe ^ ^4=- ^^e)(H50°C^| *fll £-3E4H 105 ^-91 

^12 ^ 1^el(1215°C^ *\]3 ^5L°\}^ 15 -fM)5L ^ifLc^ ^4=- ^a] 

5- 16b<HH, ( a )^ afll ^4=- <i^^(1150°C^ *U -£r^H 105: 
AjAl*}- ^^-ojji, (b)^r *\}2 ^4=- ^^E](1215 0 C^ ^13 ^£^1^ 105 -fi-^l)°>^- aJa]*}- 

(c)-b ^-^^ ^A]oflofl n}e}. ^]i ^ l^el(ll50°C^ *fll -gr-E^H 105 
-B-^l)^ ^12 #4* 1^^(1215°C^ *ll3 ^rE^H 105 o]^.o]^\ ^4f <£x\ 
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5. 17^ i=UHH ^^s. ^ol^o^ XRT(X-ray Topography) ^ 

M-Hfufl ^^ (Slip ) #<% 7} ^ ^*$is}x\ RTP 7)^1^H tr^^H^fe 

^ *>3(Pin MarlO'jH M"^* J±<^J1 ^cf. £ 17a^ £ 11* t2^°l ii^tr C S^ofl 

A i 2^-Tj] ^ l^^l- *Htr ^-fs] £ 17b^ £ 11* #S*H *l^tr B S:?H 

A 1 2#7fl #4* ^H*V ^JjLcq A>^lolu^ t s. 17 5L 11* %2,-5}o) -^^*V A S^^l 

^ 2#7fl ^ l^-fr *Htr ^^cf. 

£ 18^ ^H*!) 4= 4M5*)« z\}^7] 3]isV ^#* ^^^>7l ^ 

£ 18* SH.^71^* ol-g-^^ o]a o v^i ^ 

^* ^^mcf(SlO). ^, *U= ^(Seed Crystal)* -§-* ^5^1 ^-B ^ 91^} 
^ ^* ^^1^14. ^^^^£(V)^- -g-Jl Tjl^oflA^o) * 0 v^ ^ ^ tifl 

(GH1 S. 2* a^ cf^- ^ cg^o] ^sj.ji, o] ^ cgo^ ^o]^ 

^l(Vacancy)^ ^B^E^^dnterstitial ) ^-g-^ 7^ igsHl ^sfl <^^* w>^cf. oI^a], 
°J^* ^Efl^. ^eKK 1 W-CS20). 4*°fl, ^^^l^^- °fl iHJtr ^M*J 

"1*1 (damage)* ^T^l-JL *2}ol^i^ ^H^S] ^* s^-*^ ^ ^lz^l Qis}^ 
°fl^ ^* ^^ltr^(S30). o]o]X\ t $]o)s\ vflofl ^^^^-aI ^^j- xy±_7} 

*fl*f* <1^^ ^*cHH ^7># «M^H £ ui <*^-* ^ 3J* ^1^1-71 

fl*r°l <1^* ^tr #^##3. *>#<H ^ £ui 2^( donar killing) ^^* ^ 

*1W(S40). ^, *Je^ ^ol^ xflofl ^^a^j-aI ^sH^l^r SJ= 1018 atoms/cm 3 ^ ^ 
^ ^ 10!6 atoms/cm 3 ^^^-f- 4^ 4^ 7 fl^ ^ ^7.}7} £.0^ ^ 

^1- ^#*>^. £M (Donor )^*>^cfl, %)o]tfsq ^ *v - ^ nv^ 7 ) £^B(Dopant)# ^7> 
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ai a>4i7> sm z>}±± ^x}*\7] $i*h ^-^##5. ^>#<h^ 

£M ^Wfecfl, ^A]ofl^ 2 #7jl ^-4? <i^e] >y-7l 5LM ^ ^ 

#?1HH ^*Rr *M ^^^rf. cf^-ofl f %)c>)v\ s.^^^ ^-^(S50)^, 

SlM^l ^tr ^ ^4 ^:^(S60) ^ ^ ^-7jl(S70)l- 

#71 ^#Al7l^ ^TlKSlOH tfleH #^*1 -M^^, *1:el £3 

o.S^-Bi 7>^J1 tJ ^^§- ^#^71^ vll^(necking) #7fl-I- 7l*l:n, ^s]^ ^i^aj- 
%K°5. ^-S ^1 (shouldering) ^Tfl-f- Ti^tf. #7l ^Tfl 

growing) ^rTjle]- -f^-i}. <^^«]- ^o] ^ ^ n^ojol ^sgs} 

§1 ^iA)^ ^ -§-§-^B]3-J2|. Efl<^^ (tailing) ^ ^-Tfl* 7i*l ^7ll# 

u >-¥-^tr4. ^itr ^^(Hot ZoneHeHr -S^MH 0]=.^^^ s^t-fl, ^ 

3 #^1 (Grower -§--g- ^sl€-°l ^3 nfls] -g~§- >*Jsl^4 oj 

* ^^M: 2) D lt4. #7] -§--§- 5L7 r M, 7l-<l^l I i-gr 

oj^SItf^*], £)#^h ^-§- ^s}cK 

^^1 ^r^, ^H^S} ^ofl Cl^c ^ol ^-iSlJl ^] o] 3] o) ^ 3 

•S^Hfe 7llEi^ A>olE( Gattering Site)S.^i 7l^~i- ^ ^ ^f^tM #x\}6\) 
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<120> ^tgofl RTP(Rapid Thermal Processing) y o v ^* *r-8-*M ^| o] 3s| 

^^Hl ^fl^Kr OISF54- *H1 ^r4i^#l-# *fl<Hth2-3.<»q «VE*fl 4i*> ^-iLt-V 

^oj^o} a ^ <3<*o} ^SMl <>1^<?1 K]*\o]+ ^ ^(Device Active 

Zone)^- ■ 5L, S=tt ^llol^o^ <3<*CgH <^H1tt JL^S. ^Mi^M^r H5L 3^ 

^(Bulk Stacking Fault)^: S°l "oH* 7>X| i^- ^S^l tfl^f 7^*3 

(Internal Gettering) iL-§:-g: ^-tflsl-Al^ ^ ^cf. ^-ol ^o]3] ^^fl^} 

OiSF ^(Ring)olM- OiSF ^i3.(Disk)l- o.^ *lHf-o.S*1 $]}o)3\ g_x£ e u <Hl 

3<y ^«W^ ^-a.§>ji £t ^^H^b JQ-^iE ^EL ^M^KBulk 

Stacking Faults)^ ^ri^##^l 5"iJ$r *4M3)» ^ 9X^. 

<121> SEfV, t^ofl £1*1-13, Ha. <^t}HH ^*>J1 <£^7>W) ^fl^Kr iga 

^ofl ol^fl 3f^°) ^^51 ^ °]*fl 3| ol 31 9]^- &+}5\±r 

<122> o]^ H >^tr -a*H» §<H >M*r>fl -i^*>^M", ^"71 ^Ja] 

*W tr^Sjfe 3^ ^- 7l#^l A^o} # -grOHH ^-Aj-o] o_ 
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11 

^ ^jls <^§}7fl Ha x^Rr 41 s]^ 4) 



2] 

XU*<H1 fl^W. ^-7] ^V^##4 iga ajf^^CBulk Stacking Fault ^"ifr 

^fe BMD(Bulk Micro-Defect)^ 3J-g- ^-^^.S -gej^ $| o] s\ . 

3] 

3. 0*08-1.0 HOW ea/cmSs] ^^HH U^^Ml ^I^tt g±r ?A^r ^r^SLS. is}^ 
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#^ 2003/11/20 
^ ^3. ^f^tKBulk Stacking Fault) Si 3} -8: ^^SLS, 

[^t^ 5] 

^14*oH] , #7l afli tl¥<= ^uzj- ^7} $)2 ^ aHo) cgcd^ ^tg-oj j*. 

£^ 1.0>40 8 ~3.0H0 9 ea/cm3^ ^^l -fMslfe ^ ^ 

6] 

^l*oHl 5^*1, #71 *ll 1 cl^fS. ^ ^ #7l ^2 C]ipr= ^o) ^o)^ a o 1- 7 ] ^ol^o] ^ 
^ ^ S^o.S.-^E-l 5//m~40^ ^^tflo] ^.g- ^ ^H^. 

[^T 1 * 71 

^ll*oHl &<>H, #7] afli tqipc ^ #7l *H2 ^ #^## £J iga. 3# 

^%Vo] ^71^ -^f- <^<*°1 53-8: <5>^r ^Ej-g- ^lo]3J) . 

8] 

Efl^&l ofl^Jf £ ^-71 ^ A>o]^ oJ<* o. 
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[^T 1 * 4] 
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^ ^ ^ ^JjLgJjS-Bl ^tH^Joj ^Efll- £fecfl, ^. 7 i ^ a dg^ o. AV 7 1 

*fll c|tH ^ £ ^"71 ^12 c]^fJ= ^TfloflAi ^3] 71^-711- #JL *#EL <$ 

^^Hl ^ ^£ 71^-71* 7>^H, ^71 ^5L <S^£) ^f" ^JE = 10% m 

9] 

^18%H1 Stl^H, ^71 iga ^^(Bulk Stacking Fault 

*rfe BMD(Bulk Micro-Defect)^! 7 A^r ^H^. 

10] 

^ 3.0>40 8 ~1.0><L0 10 ea/cm 3 ^ ^$HH «];§s>7fl §If 3* ^ 0.5. 
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*H81M Stl 6 !^, -*7l ^f-^r ^3. ^f^tKBulk Stacking Fault )<£ 33* ^^^5. 

[^T 1 * 12] 

^ln%H] 5U°H, ^-71 *fli #4 ^-71 ^12 § a>o]s] ^a. <g <*HH ^ 

^ ^£-cr 1.0H0 8 ~3.0>40 9 ea/cm 3 ^ ^3H*1 -fM^ £fe ^ 4^jo S 

13] 
14] 

Efl^e] o^] «- ^ ^7l ^ A}o]o) <^ o.-^- ^J^s ^ols]-!- 

-8-71 fl|ol3t)6fl tfl*H tiflol^AjS. ^til^c^ A^A^.g.0} ^ 7>^2}-Al ^ 

^7l ^tt *fll #4? 1*1^1- ^Al^ cjT^l; £ 

#71 ^5} a ^o]T£) ^ ^^ofl €^fl*Kr Aj-71 A>^«cj ^E.^ ^yjislJL Aj- 
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15] 
16] 

^114*oHl SX^^l, A oM *fll 1^21 #3]^ 1120°C~1180°C ^s^H 

[^^J- 17] 

*I|141M| ^71 *fl2 ^ #7)l^f 1200 °C~ 1230 °C ^S^H t*3*> 

l^^J- 18] 

*)114%M1 ^71 Tfli ^-4=- <i^sl ^^1^ 1^-5^ Jg.o> ^ 
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19] 

*fll4*<Hl ^-71 ^12 1*1 it) ^Itt 1^-10^ ^^^] Al^> ^o_V ^*H= 

20] 

21] 

22] 

*U4%M1 $a<>H, ^-71 *fll ^ l^sl ^-7] ^ 2 #4? ^«J3b # 

23] 

^]14%H] 5a°^1 , *fll ^ ^Tllsf ^-71 ^12 ^ ^-a^ 

(Ex-Situ)^ =r^SHr ^r^°-^- *}t: 31 °1 5^ ^ ^2:^. 
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24] 

*1U4*<H Sl^H, ^>7l $IMs|S ^711^, 

#1*= ^(Seed Crystal)^- -g~8- ^£^1 ^-zljl -g-ji Tfl^ofl 
#5^-0141^- nfl ^j^. ^e^-olAi cflnl^C damage ^o}^^ o}^°) 

25] 

^7} vflofl ^Stt J£4r3 -4*<HH xj 

^(donar killing) ^ ^TfloiH 3}^ m^io s ^ ^^-s ^o^o) ^^wj-^ 

I^T 1 ^ 26] 

#7l ^-g- ^ojB] ^Al^ #7fl; 

A oM ^||ol 38] a^^- ^m\7] ^ ^ ^Pf ^7^1; "1 
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[^^J- 27] 

^]14%H1 91°]^, ^7} *fli ^ ^12 ^7^1 ^ofl, 

#71 *fll €^ ^-71 *fl2 t^JEL ^ Aj-ojofl ^ujs} £1 cg^^. i^s], 

^ ^ €• ^ °1 3] o} *|) 2^ 
[^^J- 28] 

^127%H1 SZ^i, #7} ^^.o. a}^^^-^ « a 3f^^(Bulk Stacking Fault)* 
BMDCBulk Micro-Defect)^ ^-g: ^o.s. ^e]^- 3] o] s] 2] ^wj-^ . 

29] 

^128%H1 , ^71 ^11 1 r^JEL #71 ^12 c^-El ^ Afojo] <g<*oflAi ^ 

E^r 3.0>408~1.0>10i0 ea/cm3^ ^^^l^i <a^*>7fl g±t ^8.2.3. <5>^ 
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^ ^4* ^^SLS. *>fe ^el^ 31 °1 3] 



1020030062283 

31 ol^^l XlS« 0 Vl 3. 
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i^^ty 30] 

Xl27*<Hl 91°]*], ^"71 ^3. ^^(Bulk Stacking Fault)°l *\ 

±r n o] 3] o} . 

31] 

1.0>i0 8 ~3.0>40 9 ea/cm3^ >33HH <^*>7]1 -f^s)^ 5}-- 3^ ^ 

[3^8" 32] 

^ ^ S^O-S^M 5/^n~40^m^ ^^iflo] ^^SLS. f>}^ ^E]^ 31 o] s] o) ^3. 

33] 

(a) E fl^ ofl^l^f ^ ^ a>o| o| cgo3^_ 31 o] a] 

(b) #71 ^eJS- SIMb]^. #4* <S^el js.^*}^ ^1; 
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(d) afll -&-£<^H A o v 7l *IMs|4| tfl*H «1M^*1# 4iWl*H 

#31; 

(e) ^-7) #4* <i^|5] ^ ^ 2 £:51S #3*1 *>7 0 >A] 71 ^ #7)1; 

(f) #7i ^ #«i xiisi ^-71 ^jEiiti- ^ m 

^l^lfe #31; 

(g) A oM Ol 31 X# X# <3^°fl €^fl*l"b ^"71 ^^##^1 «l|#-g- 
^T^JI -8-71 ^S]3. ^|ols) ^3 <^6fl ^7fl i5}^ ^"71 ^>^^#S1 tiQ.g-.g- ?\ 

Al7_> ^o} a o v 7 ] ^ 3 ^-£0)1^1 -fr*l *H *f|2 ^ l^ell- ^X|*Kr #711; ^ 

(h) ^"71 ^ <g*}B] #«1 iflSl 7fl4 ^£5. #3*1 sr>7j-Al7lfe #7111- SL^SRr 

34] 

^33^ #7] m ^ I^tt 1120°C~1180°C ^^1^1 ^£oll7-l ^^Kr 7j 

* ^8-°5L ^ ^51^ 3] °1 511 21 711^^. 
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35] 

Xl33* 0 Hl 91°]*], #71 XI 2 1^ 
[3^8- 36] 

^i33*cHi ^m^, -sm xi i ^ 1*1^ i^~5^ ^ 

37] 

X133^1 5a°1^, ^"71 XI 2 1*lBl*r 1^-10^ U^s} X\# ^o> ^ % 

38] 

X133^<H1 &°H, (b) ^^1 ifl^l ^"71 (h) ^^Hl^ 0>5^ 7>^# Til^^H 

^7] (d) ^Tfl ^^oll^ o}-au|o> 7fif *#*}-Jl #71 (e) #31 ifl^l ^7l 

(h) #7fl ^<LH1^ ^-7] ^u|o> 7}^9) x}#is}±r $-§r f^lOS *Kr ^o]3J) 
^ XlS« 0 >^. 

[^t^J- 39] 

X133* 0 H1 &<H>H , ^-7) ^e)^ ^H^* S^l^Rr ^Xl^, 
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1200 °C~ 1230 °C ^^^1 -griE^l^i ^ 
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^(Seed Crystal)^: -§--§- ^>$# -§-ZL T^oll 

^W'S* "A ^Stt 31*1*] (damage)* ^l^^Ji £eM>9^ 

40] 

*ll33lHl a<H-H, ^"71 (b) #7] (h) ^-Tj)^, 

^o]5f| vflofl ^^^^-A] aV^jV 43 ^ ^ 

^(donar killing) ^ #7lHH ^*3^Rr f^AS iiife *IM*I4 afl^^ . 

IQtt 41] 

*)l33^Hl -8-71 (h) #31 

4 V 7l *3i^ $\0)V\ ^^Hr ^-Tjl; 

-S-71 *le]€- ^|oi3f| ^^^-*>7l ^ <3*> #7fl; ^ 
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42] 

*fl33*<H # 7 ] (h) #711 ^Ml, 

^71 *fll C^JEl §2f A o V 7 l ^ 2 ^ 4°11 ^13^ ^3 JtfH^l , 

^71 Ua. <%<%2) ^ s.s,^<u^r -fMsl^ ^if 

^ ^ 3 €■ 31 <>1 ^ £) . 
43] 

^142%H1 aI 0 ! A i , ^"71 #^##4 iga. ^^(Bulk Stacking Fault)* 3. 
U^fe BMDCBulk Micro-Defect)^ S. ^e]^- ^l^aj-^ . 

44] 

5L^r S.O^OS-l.OHOW ea/cm 3 ^ <^*M1 -R-^s]^ ^io S 
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45] 

^142%H1 &<>H, ^3 aJ^^CBulk Stacking Fault) Si 3* 

46] 

*fl45%Ml 9X°]*\, ^7} ^4 ^-71 *fl2 = ^ *Ms] ^ 

.E^r 1.0>10 8 ~3.0>109 ea/cm 3 ^ ^^HH ^SJ-tII f-£t 3J-§- =-3 .2.3. ^ 

47] 

*)142^M] SU^H, ^-71 afll t^JE. ^ ^ ^-7] *fl2 #3 S°1tt ^-71 3H^o) 

^ ^ ^3^1 5. £2-3.^- El 5^~40/zmSl ^^uH<y 5J^r ^^'IS S}^ ^e]^- 31 o] °] ^ s 
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